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GIANT RESONANCE EXCITATION WITH 115 MeV PROTONS 
P.P. Singh, S .  K a i l a s ,  D.L. F r i e s e l ,  P. Schwandt, C.C. F o s t e r ,  
J. Wiggins, A.D. Bacher, A. van d e r  ~ o u d e , *  and A.G. ~ r e n t j e *  
I n  t h e  ongoing program of measurement o f  g i a n t  
resonance (GR) e x c i t a t i o n  through hadron i n e l a s t i c  
s c a t t e r i n g ,  t h e  g i a n t  resonances e x c i t e d  i n  2 8 ~ i  and 
9 2 ~ r  have been s t u d i e d  by means of i n e l a s F i c  s c a t t e r i n g  
of 115 MeV pro tons .  The measurement was c a r r i e d  o u t  
us ing  two 1 . 5  cms t h i c k  i n t r i n s i c  G e  d e t e c t o r s  i n  a 
AE-E t e l e s c o p e .  The o v e r a l l  r e s o l u t i o n  achieved i n  
t h e s e  measurements was about  200 keV. The p r e s e n t  d a t a  
covers  t h e  a n g u l a r  range of lo0  t o  34O; measurements 
forward of  l o0  a r e  i n  p rogress .  The 2 8 ~ i  e x c i t a t i o n  
spectrum in t h e  GR r e g i o n  (15-23 MeV) e x h i b i t s  con- 
s i d e r a b l e  s t r u c t u r e ,  of 200 t o  500 keV i n  width ( see  
F igure  l ) ,  comparable t o  t h a t  observed i n  120 MeV 
(a,o l l )  and 61 MeV ( p , p l )  data.') Over t h e  angula r  
range measured s o  f a r ,  t h e s e  s t r u c t u r e s  e x h i b i t  a 
common angula r  dependence s u g g e s t i v e  of L=l  and L=2 
admixtures  (F igure  1 ) .  
For 9 2 ~ r ,  we observe a pronounced enhancement i n  
t h e  GR r e g i o n  composed of t h r e e  broad peaks of roughly 
3-4 MeV wid th  l o c a t e d  around 1 3 ,  1 5  and 1 7  MeV (F igure  
2 ) .  The r e l a t i v e  i n t e n s i t i e s  of t h e s e  t h r e e  peaks 
change n o t i c e a b l y  wi th  ang le .  I n  t h e  t o p  h a l f  o f  
F igure  2 we p l o t  t h e  angula r  d i s t r i b u t i o n  f o r  t h e  
oc tupole  resonance (L=3) e x c i t e d  around an  e x c i t a t i o n  
energy of  8 MeV and t h a t  o f  two MeV wide b i n s  c e n t e r e d  
around 13 ,  1 5  and 17 MeV. P lans  a r e  under way t o  
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extend t h i s  type  of measurement wi th  t a r g e t s  covering Figure I .  Spectrum from the f p , p t )  reaction a t  115 MeV 
for * ~ i  and angular distribution for the giant reso- 
a wide mass range t o  s t u d y  t h e  s y s t e m a t i c s  w i t h  which nance structure. 
g i a n t  resonances of v a r i o u s  m u l t i p o l a r i t y  a r e  e x c i t e d  
wi th  medium energy pro tons .  
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Figure 2. Spectra from the (p ,pt)  reaction a t  115 MeV 
for 92zr and angular dis tr ibut ion for the s tmctures  
a t  Ex Q, 8, 13, 15 and 17 MeV. 
